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PaGoyas mporpaMma AUCLUIJIMHEL COCTaBjieHa Ha OCHOBe TpeboBaHui PemepabHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa BHICIIETO 00pa30BaHUS 110 HAlPaBJIEHUIO
(cmenmanpHOCTH) TOATOTOBKU «11.05.04 UHPOKOMMYyHMKaIMOHHEIE TEXHOJIOTHU U
CHCTEMBI CIIel[MaJIbHOM CBSI3U», YTBEPKOEHHOI0 IPUKa30M MuHUCTepcTBa 00pa30BaHus U
Hayku Poccuiickout ®emepanuu ot 02.04.2020 Ne 542 ficm, ¥ B COOTBETCTBUU C pabouuM
y4eOHBIM IIJIaHOM, YTBEPKAEHHEIM PEKTOPOM YHUBEPCHUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

Llenbio mpenogaBaHus OUCHUIINIUHLEL «PacmpocTpaHeHre PafiiOBOJIH ¥ aHTEHHO-
(dbupmepHBIEe YCTPOUCTBa» SIBIISIETC:

M3y4eHne 3aKOHOB pacIpoCTpaHeHUs PafiiOBOJIH B IPUPOOHOM Cpefie U UX BIUSHUE
Ha PafiiOCUCTEMEI, ITIOJIyUeHNe 3HaHUK O THUIaX U OCHOBHBIX IIapaMeTpax aHTeHH, CBI3H
3THUX ITaPaMETPOB C TEOMETPUYECKUMHU XapaKTEPUCTUKAMU aHTEHH U 0COOEHHOCTSIMU UX
HCIIONIb30BAHUS B PAgHOCHCTEMAX PA3HOTO Ha3HAYEHMUS.

OTa 1e/lb OCTUTaeTCA IIyTeM pelleHus Claenyolux(er) 3aaad(u):

B pe3ynbTaTe H3yYeHUS MOUCHUINIUHBL Yy CTYOEHTOB [ONXHBE OBITH
chopMupoBaHE 3HAHUS, YMEHUS, U HaABHIKH, MO3BOJAIOIIKE: MPOBOAUTH aHaJMU3
0coO0eHHOCTEeM pacIpoCTpaHeHUS PAAMOBOJIH Ha pPa3/IMYHHIX Tpaccax C y4eToM
0co0EHHOCTEW MECTHOCTH, 4YaCTOTHOTO [Hala30Ha, CBOWCTB aTMoC(epH;
IPOBOMUTH BHIOOP KOHKPETHBIX THIIOB aHTEHH C HEOOXOOMMBIMH TEeXHHUYECKHMH
XapaKTepUCTUKaMH, YYUTHIBAOIIUMKA OCOOEHHOCTH pPagUOJIUHWU, TIPOBOMAUTH
IIPOEKTUPOBaHNE, YNCIIEHHOE U 9KCIIEPHMEHTAaIbHOE UCCIeq0BaHe aHTEHHBIX YCTPOUCTB;
chopMmupoBaTh 6a3ly OJifg yCIEIIHOTO OBIafeHus IOCIEeAYIOUMMHU CIelhalbHBIMU
OUCLMIIINHAMH.

2. MecCTO THCIUIIJIHHBI B CTPYKTYype 00pa30BaTe/IbHOH MIPOrPaMMbI

Oucnunnuaa «PacnpocTpaHeHue pamguOBONIH U AaHTEHHO-QUOEpHEHE
yctpoiicTBa» 51.0.28 sBnsgeTcs ogHOM M3 OUCHUIIIMH 0053aTelbHOM YacTU y4eObHOTO
IIJTaHa MOATOTOBKY CIeluanuTeTa o HamnpasneHuio «11.05.04 MapoKoOMMyHUKAIIOHHEIE
TEXHOJIOTUHU U CUCTEMHI CIIelIManbHOU CBSI3U». VCXOOHBIM ypOBEeHb 3HAHUU U YMEHUH,
KOTOPBIMU HOJIKeH o0nafaTh CTYOEeHT, IPUCTyNas K U3yUYeHUI0 NaHHOU AUCLUIIUHE,
onpefnenseTcs U3y4eHreM TaKuX QUCLUIUINH, Kak «Briciiasg MmateMaTuka»; «du3uka».

3. IlepeueHb IVTAaHHPYEMBIX Pe3yIbTaTOB 00yUY€HHsI, COOTHECEHHBIX C
IUTAaHUPYEeMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/IbHOH MPOrPaMMBbI

[Tporecc n3ydyeHus: OUCHUMIINHE HallpaBlieH Ha (POpMUPOBaHKE CIIEAYIOMNUX
KOMIIETEHIINN:
Tab6muia 1

Ne Kop

HauMeHOBaHHe KOMIIETEHIIUH
I/ [KOMIIeTeHIIHH

CnocoOHOCTH OCYIIECTBISITh MOHUTOPUHT COCTOSIHUS U ITPOBEPKY KayeCcTBa
paboTEHl, TPOBefeHEe U3MEePEeHUH U JUAarHOCTUKY OIINO0K U 0TKa30B

1 [K-4 TeJIEKOMMYHUKAIIMOHHOT0 060pyIOBaHuUs, CETEBLIX YCTPOMUCTB,
nporpaMMHOro obecrnedeHrss ”HGOKOMMYHUKAIAN
CnocoOHOCTb OCYIIECTBIISITE MOHTAX, HACTPOUKY, PETYIUPOBKY
TEeCTUPOBaHUE 000PYHOBaHUS, 0TPAbOTKY PEXKUMOB PabOTH, KOHTPOJIb
9 IK-18 IIPOEKTHBIX ITapaMeTPOB PabOTHl ¥ UCIIBEITAHUST 000PYIOBaHUS CBSI3H,

obecre4yeHre COOTBETCTBUS TEXHUYECKHUX IIapaMeTpPoOB
I/IH(bOKOMMYHI/IKaLII/IOHHBIX CUCTEM U /UMY UX COCTABIIIOIINX,
YCTaHOBJIEHHBIM 3KCIIJIyaTallMOHHO-TEXHNYECKNM HOPMaM

MHOMKaTOPH JOCTUXKEHUS KOMIIETEeHIINN
Tabmnuma 2



[1K-4.1

3HaeT METOOUKY ¥ CPENCTBA U3MEPEHUH, UCITOIb3yeMbIe [IIT KOHTPOJIS KauyecTBa
paboTH 000PYIMOBAHHUS, TPAKTOB U KaHAJIOB IIepefadn, MporpaMMHoe o6ecrieueHne
000pyIoBaHus, JOKYMEHTAIMIO TI0 CUCTEMAaM KayeCTBa pabOTHl MPENNPUSITHH CBSI3U

[1K-4.2

YMeeT aHANMM3KWPOBATh PE3YIbTATH U YCTAaHABIMBATH COOTBETCTBYE ITapaMeTPOB
paboTH 060PYHOBAHUS JEUCTBYIOIIUM OTPACIEBEIM HOPMATHBAM

[1K-4.3

BnapeeTr HaBBHIKaMu WHCTPYMEHTAJIbHBIX 1/13MepeH1/1171, HCIIONTBE3YEMEIX B obmacTtu
TeJ'IeKOMMYHI/IKaU;I/IfL 1 OIEHKH UX COOTBETCTBUA TEXHUYECKHUM HOPMaM U
ITapaMeTpaM OGOPYJIOBB.HI/IH 1 KaHaJIOB mepegavu YCTaHOBJIEHHBIM 3KCIINTyaTAaIllMOHHO-
TEXHUYECKHMM HOPMaM, B€JeHNnEe JOKYMEHTAIlHN I10 Pe3YyJIbTaTaM I/I3MepeHI/If/i

[1K-18.1

3HaeT NeNCTBYIOLIME OTPACIeBEle HOPMaTUBHI, ONpeiesaore TpeOoBaHUS K
mapamMeTpam paboTel 000pyaoBaHUs, KaHAJIOB U TPAKTOB

[1K-18.2
TPAKTOB ¥ KQHAJIOB Ilepefadn

3HaeT METOOUKHU ITPOBEOEHHUA IIPOBEPKU TEXHUYECKOTO COCTOAHUA O60py110BaHI/IH,

[TK-18.3
paboThl 060PYHOBaHMS U CPELCTB CBS3U

YmMmeeT BecTn TEXHUYECKYIO, OIIEPATUBHO-TEXHUYIECKYIO U TEXHOJIOTUYECKYIO
OJOKYMEHTAIHXIO 110 YCTAaHOBJIEHHBEIM d)OpMaM,‘ OCYIIECTBIIATE IIPOBEPKY Ka4eCTBa

[1K-18.4
000pyIOBaHUS

BriafeeT HaBHIKaMU TECTUPOBAHUS 000PYIOBAHUS U 0TPabOTKU pPeKUMOB pabOTH

[TK-18.5

000pyI0BaHHUs ITPH €r0 HAaCTPOUKE

BnapeeTr HaBBHIKamMu BBI60pa 1 UCIIOJIb30BaHMUA COOTBETCTBYIOILIETO TECTOBOT'O U
HU3MEPUTEJIBHOT' O O60py110BaHI/IH, HCIIOJIb30BAHUSA IIPOTrPAaMMHOI'O obecrieyeHust

4, 00beM THCUHIUITHHBI ¥ BHABI y4€0HOH PadoThI

Ounas popMa o0yueHus

o Bcero|CemecTpsl

Bupn yuedoHOM paboThI ACOB 5
O611ast TPyEOEMKOCTb | 5 3ET 180 180
KoHTaKTHast paboTa ¢ 00y4aromuMuCs 71.35| 71.35
B TOM YMCJIE:
Jlekunu 26 26
[IpakTryeckue 3angatus (I13) 22 22
JTabopaTtopHbie paboTs (JIP) 18 18
3amnuTa KOHTPOJIBHOM PabOoTH -
3almTa KypCcoBol paboTh -
3ammTa KypCoBOTO IIPOEKTa 3 3
[IpomexyToUHAs aTTeCTalys 2.35 2.35
CamocTositeibHasA paboTa ob6yuaromuxcsi (CPC) 75 75
B TOM YUCJIE:
Kypcosast pa6oTa -
KypcoBoii mpoekT 25 25
W / unu gpyrue BUOB CaMOCTOSITENTbHOM PabOTHI:
TIOATOTOBKA K JTabopaTOPHEIM paboTaM, MPaKTHUUYECKUM 50 50
3aHATUSIM, KOHTPOJIBHEIM paboTaM, U3y4eHue
TEOPETUYECKOT0 MaTepuasa
[ToproroBka K NpoOMeXyTOYHOU aTTeCTalllu 33.65| 33.65
Bua npoMeKyTOUYHOH aTTeCTaluu IK3aMeH

Tab6mnuia 3



5. ComepxKaHue TUCIHUIITHHBI

5.1. ComepxkaHue pasfgesioB OUCIUITTAHEL

Tab6nuia 4
Ne cemecTpa
No HaumeHnoBaHnue
- /;1 pa3neia Conepxanue pa3neia OYMHO-| . 1.
OUCUUIITHHBI O4YHasi|3a04-
Hasi
Has
Pazpen 1. .
YpaBHeHnue upeanbHON PaAuOIMHUN. YUET pacCesTHU.
PacnpocTtpaHenue
1 | pagmosom: 8 MHoxuTenb ocnabnenusi. 306 OpeHensi. Pazamepn 6
0051acTH, CyIeCTBEeHHOMN IJIST paclpOCTPaHEeHUS
CBOOOMHOM
PagroBOIIH.
IIPOCTPAHCTBE
OTpaxkaTenbHas TPAKTOBKA BIUSHUS 3€eMJIH.
[TpubnuKeHHbIE 'PaHUYHbIE YCI0BUS JIEOHTOBHYa-
Pazpen 2. lykvua. Crny4al BEICOKOTIOOHSATHRIX aHTEHH. Pa3Meph
PacnpocTpaHeHue| 061acTH, CylIeCTBEHHOU Il OTPakKeHUs OT 3eMHOM
2 | paguoBOJIH Hafi | oBepxHOCTU. MHTepdepeHInOHHasA GopMya. 6
IIOCKOH 3eMHOM | O61acTh OCIMIUISALINM U MOHOTOHHOTO H3MEHEHU
IIOBEPXHOCTHIO HaNpPsAKEeHHOCTH 3JIEKTPUUECKOTO IIO0JIS.
[Tpubnuxenus O uHTePhEPEeHIIMOHHOTO
MHOXUTend. KBagpatuuHasa ¢popmyna BeegeHCKoro.
Paccrosune npsMou BUOUMOCTH. [IpruBeieHHEIE
Pasmen 3 BHICOTHI aHTEHH B UHTEeP(PEPEHINOHHOHN HopMyIIe.
Vaer ’ Yyet paccesiHusi, 06yCIIOBIEHHOTO CHEPUIHOCTHIO
3eMJIA. 30HBI OCBEIIEHHOCTH, IIOIyTeHU U TEHHU.
3 | chepuuHOCTH 6
36MHOI Hudpakiuonnsie popmynel Poka. PacnpocTpanenue
PafMOBOIH Haf TTagKOU 3€eMHOU MTOBEPXHOCTHIO IIPH
IIOBEPXHOCTH
HU3KOPaCIOJI0KEeHHLIX aHTeHHax. Popmyra
lynevkvHa-Bau-gep-Ilons.
CocraB 1 mapaMeTphl Tponocdeprl. BepTuKanbHBIN
npoduIb HHOEKCa IpesioMIeHus Tpomocdepa.
Pa3zpen 4. fBnenne TpornochepHOU peppakuuu, BUTEI
PacnpocTtpaHenue| pedpakiuy, ee ydeT IIpu pacueTe HANPSIXKEHHOCTU
4 | TponocdhepHBIX U | O, OKBUBAJIEHTHHIN paguyc 3eMnu. OCHOBHBIE 6
HOHOC(EPHBIX IlapaMeTpsl HOHOCGEePHL. PerynsipHsle ciou
PagroBOIIH. 37IeKTPHUYECKOM KOHIIEHTPalKuu B MOHOC(hepe. YcmoBus
OTPaXXeHUs PagHUOBOIIH OT HOHOCGhEPH. MaKCcUMabHO
IIpHMeHUMas U KpUTU4YecKas 4aCTOTHL.
Oco0eHHOCTH PaCIpOCTPAHEHUS PAfIMOBOIH B
Pazgen 5. KOCMHUYECKUX JIMHUAX CBsA3U. [IoTepu B aTMochepe.
5 | KocMuueckue Oco6eHHOCTH TPAEKTOPHUH PACIPOCTPAHSIONIEHCS 6
JINHUY CBA3U BOJIHHL [[MCIIePCUOHHBIE UCKAXKEHUS CUTHAJa. YYeT
apdexrTa [omnepa.
[ToTepu pamroOBOIH B IPU3EMHOU CJI0€ aTMOC(hEPHL.
[ToTepu, BEI3BaHHBIE PACTUTEIHHOCTHIO.
Pazgern 6. .
Motepy Ha IudpakimoHHble TOTEPU. YUeT qudpakiui Ha
6 IIJIOCKOM 3KpaHe, KIVHE U IUNUHAPE. YUeT 6
(DUKCUPOBaHHBIX
oubpakKIMOHHBIX TOTEPh Ha GUKCHPOBAHHBIX TPaccax.
PagyONMHUSX
YueT MHOTOIy4eBOCTH. 3aMUPaHUs B KaHajle CBSA3MU.
BrICTpHIE ¥ Me[iJIeHHbIE 3aMUPaHus.




Pazmen 7.
O6rue
XapaKTepPUCTUKHU
AQHTEHH.

Cdepuueckas cucTemMa KoopauHat. [laabHSS 30Ha.
IImarpaMMa HapaBJIEeHHOCTY aHTEHHEH. [J[uarpaMma
HalmpaBlieHHOCTH B miockocty E u H. [MTupuna
ouarpaMMbl HallpaBJIE€HHOCTU. YPOBHU HYJIEBOTO
u3nmy4yeHusi. BOKOBbIE NEMEeCTKU ArarpaMMbl
HallpaBleHHOCTH. KoadduilneHT HampaBIeHHOTO
nercTBusg. KoadbulreHT yCuneHuss aHTeHHHI.
KoadduiueHT nones3noro nercTusi. MoITHOCTD
M3TTy4eHUs U CONMPOTUBIIEHNE U3NTy4eHus. [Ipunnun
OBOMCTBEHHOCTHU. I (DeKTUBHAS ITOBEPXHOCTD
anTeHHbl. CBa3b Il u KV.

Pa3zpen 8.
CHMMETPUYHBIN U
HECHUMMETPUYHBIN
BuOpaTop.

OKBUBaJEHTHAs CXeMa CUMMETPUYHOro BuOpaTopa.
Pacnpepnenenue Toka 1o mjaedaM CUMMETPUYHOTO
BubOparopa. ITone u3ny4yeHus B nanbHel 30He.
[uarpaMMa HallpaBleHHOCTU. BausgHue COOTHOIIEHUS
OJIMHBL BOJTHBL U [IJIMHHI T17IeYa Ha XapaKTepPUCTUKHU
HalpaBJIeHHOCTH. BXOIHOE CONPOTUBIIEHNE.
HacTpolika B pe30HaHC U yKOpouYeHue. [[elCcTRyoIas
mnvHa BubpaTopa. MeTon 3epKaIbHBIX N300pakKeHuH.
XapaKTepHUCTUKU HAIIPaBJIEHHOCTHU U BXOJHOE
COIIPOTUBJIEHNE HECUMMETPUYHOTO BUOpaTOopa.
HecumMeTpuyHbIi BUOPATOP C BEPXHEN HArpPy3KOM.

Pazmen 9.
[ITeneBas
aHTEeHHa.

®usmyecKas MOIENb MeJIeBOM aHTeHHE. [IpUHITUI
IIePeCcTaHOBOYHOM OBOMCTBEHHOCTH. [1011e IeneBou
aHTEHHHI B fajbHel 30He. CONPOTUBIIEHNE U3TYyUYEeHUS
meseBoy aHTeHHEL. PopMupoBaHue
OJHOHAINPaBJIEHHOT0 U3JTy4yeHUs. BoTHOBOTHO-
II[eJIeBbIe aHTEeHHEI.

10

Pazgen 10.
[InTaHue aHTEHH.

Bupsl GugepHbIX TUHUN U UX OCHOBHEIE
xapakTepucTuku. CornacoBanue GupepHON TUHUN U
aHTeHHH. KoadduuueHT oTpaxenus, KoahGUIueHT
CTOsTYel BOJIHEL. YeTBepPTHBOJIHOBHIN TpaHCGHOPMaTOP.
[IT¥pOKOMIOIOCHOM COTJIACOBAHUE C IIOMOIILI0
OUHOMHUHAIBHOTO 1 YeORIIIeBCKOT0 TePeX0noB.
[TuTaHue CUMMETPUYHOTO BUOpATOpa.
CumMeTpupoBaHue NUTaHUsA. [IpakKTHUYeCKHUe CXEMBI
OUTAHUS.

11

Pazgen 11.
BubpaTopHbie
QHTEHHEI

Co3paHue OgHOHAIIPaABIEHHOT0 U3NYUEHUSA CUCTEMOU
13 IByX BUOPaATOpPOB. PedeKTOphl ¥ DUPEKTOPHL.
AnTeHHa "BOMHOBOM KaHan". Jloromepruoanyeckas
aHTeHHa. B3auMHOe BIUSHUE 3IEMEeHTOB BUOPATOPHBIX
aHTeHH. MeTop HaBefgeHHHX JJIC. BlauMHEIE
HaBe[leHHbIE COITPOTHBIEHUS.

12

Pa3pmen 12.
®a3upoBaHHEIE
aHTEHHbIE
peleTKu

MeTopnoB co3nanud anTeHH ¢ y3kumu [TH. [TH
($ha3upoBaHHOM PEIIeTKH U3 CUMMETPUYHBIX
BUOPATOPOB B I0CKOCTH E 1 H. MHOXKUTENh CHCTEMEI
BuOpaTopoB. lllupuna [JH, HanpaBieHus Hy1€BOTO
U3Jly4yeHUs. bOKOBEIE IeeCTKY, UX YPOBEHb U
HalpaBlieHVe. BnusgHue pacCTOSTHUSA MEeXIY
aneMeHTaMu Ha [IH. YrpasneHve HamnpaBiIeHUEM
riaBHOro MmakcuMmyMa JH. JIuHeliHOe, KBagpaTU4yHOE,
KyOuueckoe ¢a30oBoe pacupenenenue. Bnusuue
aMIJIUTYOHOT O pacupenenenus Ha [JH. AHTeHHEIe
PEIeTKH C YaCTOTHLEIM CKaHHPOBAHUEM.,




13

Pazgen 13.
AnepTtypHEE U
3epKaJbHBIE
AQHTEHHHI.

W3ny4atomasa IpaMoyrojibHas II0BEPXHOCTb.
AmnnuTtygHOe U Pa30Boe pacupenenenue. U3nyuenue
KPYTJIOU IJIOCKOM IIOBEPXHOCTU. BriusiHue
aMIUTUTYOHOTO U (ha30BOro pacipepenenus Ha [JH
U3Jydalolleil IpsIMOYTOJIbHON II0BEPXHOCTU. PymiopHEIe
aHTeHHH. Brnusinue $a30Boro pacrpeneneHus B
packpeiBe pymnopa Ha ero [JH. 3epkanbHble aHTEHHH],
OCHOBHEIE T€OMETPHUYECKHe TapaMeTPhI
OJHO3€epKaJIbHBIX aHTEHH, HAllpaBJIeHHBIE CBOUCTBA,
npodunu 3epkasn. Tumsl 06ydaTenen, CiocoOw
yCTpPaHEHUs peakluy 3epKaja Ha 00J1ydaTenb.

5.2. MexpaucuuninuHapHble CBA3W C oOecnmedYuBaeMbHIMU (MOCTEAYIOMIUMU)

OUCLIUIIJINHAMHU.
Tab6mnuia 5
0
n]\/[n HanMmeHoBaHHe 00ecIeYHBaeMbIX (MOCIEAYIOIIHX) TUCIHITHH
1 | CucteMH pagrOCBSI3M CIEIAANbHOI0 Ha3HAYEHU S
2 | CnenuanbpHblEe BOIIPOCH aHTEHHOU TEXHUKHU
5.3. Pa3pesnbl AUCIUIIIVH ¥ BUOLI 3aHSITUU.
Ounas ¢popMa o0yueHUs
Tabnuua 6
Ne JIek-| IIpakr. | Jla6. |Cemu- Bcero
HaumeHoBaHHe pa3gesia THCIUIUIHHBI CPC
n/n IIUH [3aHATHABAHATHS Hapbl JacoB
Pazpen 1.
1 |PacupocTpaHeHu€e PafiiOBOIH B CBOOOIHOM 2 2 4 2 10
IIPOCTPAHCTBE
Pazpen 2.
2 | PacnpocTtpaHeHue pagrOBOJIH Haf IIOCKON 2 2 2 4 10
3eMHOU ITOBEPXHOCTHIO
Pazmen 3.
3 . 2 4 6
YueT chepuyHOCTH 3€MHOM ITOBEPXHOCTH
Pazmen 4.
4 | PacmpocTpaHeHue TPOMOCHEPHBIX U 2 2 4 8
HMOHOC(EPHBIX PAANOBOJIH.
5 Paspern 5. 9 9 4 8
KocMuueckre NUHUAU CBI3U
Pa3pern 6.
6 2 4 6
[ToTepy Ha GUKCUPOBAHHBIX PAAUONMHUSX
v Pazpen 7. 9 9 A 8
O61ume XxapakKTepPUCTUKY aHTEHH.
Pazpgen 8.
8 | CHMMeTPUYHBLIN U HECUMMETPUYHBIN 2 2 2 4 10
BubOpaTop.
9 Pazmen 9. 9 4 4 10
[ITeneBas aHTEHHA.
10 Pazmen 10. 9 4 6
[IuTaHNWe aHTEHH.
11 Pazmen 11. 9 9 4 8
BubpaTopHble aHTEHHEI




12 Pa3pen 12. 9 9 4 A 12
Da3upoBaHHLIE AHTEHHbIE PEMIETKI
13 Pa3pen 13. 9 A 4 4 14
AnepTypHEIE U 3epKabHble aHTEHHEL.
Htoro: | 26 22 18 - 50 | 116
6. Jlekuuu
Ounas popMa o0yueHUs
Tabnuia 7
o | Homep Bcero
Tema neKuuu
n/n [pa3gesa JacoB
1 1 PacmpocTpaHeHye paguoBOIIH B CBOOOOHOM ITPOCTPAHCTBE 2
2 2 PacnpocTpaneHnre paguoBOIH HaJl MIOCKOW 3€MHOM ITOBEPXHOCTHIO 2
3 3 Yuer chepruyHOCTH 3eMHOM ITOBEPXHOCTH 2
4 4 PacnpocTtpaneHnne TponocepHbIX ¥ HOHOCHEPHBIX PagUOBOJIH. 2
5 5 KocMuueckre TUHUY CBSI3U 2
6 6 [Torepu Ha PUKCUPOBAHHBEIX PAJUOIMHUAX 2
7 7 OO0mue XxapakKTEePUCTUKY aHTEHH. 2
8 8 CuMMeTPUYHBEIY 1 HECUMMETPUYHEIA BUOPATOP. 2
9 9 [IleneBast aHTeHHA. 2
10 10 [luTaHue aHTEHH. 2
11 11 BuOpaTopHbIe aHTEHHEI 2
12 12 da3upoBaHHbEIE aHTEHHBIE PELIETKU 2
13 13 AnepTypHBIEe U 3epKaJIbHbIE aHTEHHEI. 2
Htoro: | 26
7. JIabopaTOPHBIA MPAKTHKYM
Ounas popMa o0yueHUs
Tab6mnuia 8
Ne | Homep Bcero

HaumeHOBaHHeE Ia00pPaTOPHOH PabOThHI
n/nu pa3geial JacoB

HccnegoBaure 00/1acTy IPOCTPaHCTBa, HauboJee CylleCTBEHHOU TIpH

1 1 pacnpocTpaHeHNy pafguoBosH (30HE OpeHens) 4

9 9 HccnenoBaHue mpolecca paclipoCTpaHeHUs PafuOBOJIH Haf IJI0CKOU 9
IIOBEPXHOCTHIO

3 8 HccnenoBaHue XapaKTepUCTUK HAIPaBIEeHHOCTU CUMMETPUYHOTO 9
BubOpaTopa
AHann3 XapaKTePUCTUK HAIlPAaBIE€HHOCTHA aHTEeHHH "BONMHOBOM KaHaml" u

4 11 JIOTOIIEPUOANYECKON aHTEeHHEI. MccnemoBanne XapaKTEePUCTUK 2

HaNpaBJIEHHOCTU aHTeHHH"'BonHoBou Kanamn"

YucneHHOe UCClIef0BaHNe XapakKTepUCTUK HanpasieHHOCTU OAP ¢
PaBHOMEDHEIM, TUHEUHEIM, KBAOPAaTUUHEIM (ha30BEIM pacIpefeieHueM.
5 12 YucneHHOe UCClIef0BaHNe BIUSHUSA aMIUIUTYIHOTO paclpeesieHus Ha 4
XapaKTepuCTUKU HanpaBieHHOCTH PAP. OueHka BIUSAHUS PACCTOSHUMN
MeX[y 3JIeMeHTaMy Ha XapaKTePUCTUKY HallpaBIeHHOCTI

6 13 HccnepoBaHre XapaKTepUCTUK HANIPABJIEHHOCTY PYIOPHON aHTEHHEL 2
HccnenoBaHue XapaKTepUCTUK HANIPABJIEHHOCTU 3€PKaJIbHOU
mapabonMyecKoi aHTEHHE




| Hroro:| 18 |

8. IIpakTHyecKue 3aHATHSA (CeMHHApPHI)

Ounas popMa o0yueHUs

Ta6muua 9
Ne | Homep Bcero
TeMa 3aHATHSA
n/n pa3geal 4acoB
1 1 OueHKa sHepreTUdeckKoro OomxkeTa "uneanbHon" paguonuuuu. OeHKa 9
0071aCTH, CYyIIeCTBEHHOH [JIl paCIPOCTPaHEHUS PafiOBOJIH.
2 2 YucneHHoe uccaefoBaHlie NHTepPePeHIUOHHON (GOPMYIIHL 2
3 4 O1eHKa MOTEPh, BEI3BAHHBIX PACIPOCTPAHEHUEM B pganbﬂoﬁ 9
atMocdepe.O1leHKa I0TePh, BEI3BAHHBIX AM(PaKIIMel Ha TPEeNITCTBUSX.
4 5 MopenupoBaHue MPOTIECCa PACPOCTPaHEHHS PAIKOBOTIH C TOMOIIIBIO 9
Pa3NIMYHBIX MOJieNiel ¥ uX KamuOpoBKa.
O1eHKa MOJIOCH IIPOMYCKaHUS aHTEHHHI 10 3aBUCUMOCTH BXOJHOT'O
5 7 COIIPOTUBJIEHUS OT YaCTOTHL. PacyeT Ccorjiacymomux CTylIeH4yaThX 2
IIepexonoB.
YucneHHBIY aHANIA3 XapaKTEePUCTUK HaIPaBIEeHHOCTH CUMMETPUYHOTO
6 8 BuOpaTopa. YuCIIeHHBIN aHAIU3 BXOIHOT'O COIIPOTUBIIEHUS CUMMETPUYHOTO| 2
BuOpaTopa
7 9 CpaBHUTEIbHBIY aHANIA3 XapaKTEPUCTUK HAaIIPaBJIEHHOCTH ILIEeJIeBOU 9
aHTEHHBI, TeTJIEBOr0 BUOpaTOpa ¥ HECUMMETPUYHOTO BGpaTopa
8 9 CpaBHUTENbHBEIY aHANIA3 BXOMHOTO COIPIIOTUBJIEHUS IIIeJIeBOM aHTEHHHI, 9
MeTJIEBOTr0 BuOpaTopa ¥ HECUMMETPUYHOTO BUOpaTopa
YucneHHOe UCCIIefOBaHNe XapakKTepUCTUK HamnpasieHHOCTH PAP ¢
PaBHOMEDHEBIM, TUHEWHBIM, KBaOPaTUUYHEIM (ha30BHIM pacIpefeieHueM.
9 12 YucneHHOe UCCIefoOBaHNe BIUSHUS aMIIJIUTYIHOTO paclpefeeHnus Ha 2
XapakTepucTuku HanmpasneHHOCTH OAP. OneHKa BIUSHUS PACCTOSTHUAN
MeXK[y 9JIeMeHTaMy Ha XapaKTePUCTUKY HallpaBlIeHHOCTI
10 13 YucneHHOe uCCeloBaHNe XapaKTEPUCTHK HalPaBI€HHOCTH PYIIOPHBIX ?
aHTEHH
11 13 Yucnennoe HCCTIe[l0BAHHE XaPAKTEPUCTUK HAIPABIeHHOCTH 3epKajbHOI 9
mapaboMnuyecKo aHTEeHHE
Htoro: | 22

9. IIlpuMepHasi TeMaTHKa KYPCOBBIX IPOEKTOB (padoT)
Y4eOHBIM IIJTAaHOM IPETYCMOTPEH KyPCOBOU TPOEKT.

IloaroToBKa K KypCOBOMY IIPOEKTHPOBAHHIO.

KypcoBoe MpoeKTUPOBAHKE MOMKHO CIIOCOOCTBOBATh 3aKPEINIEHUI0, YTIyOIeHuIo U
0000ITIeHNI0 3HAHUH, [TOYYeHHBIX CTYIEeHTaMU 3a BpeMs 00y4eHUs, U IPUMEeHEHUIO 3TUX
3HAHUM K KOMIIJIEKCHOMY PEIIeHn0 KOHKPETHOU TpaKTUYecKor 3agauyu. CucteMoun
KYPCOBBIX ITPOEKTOB CTYMEHT IMOATOTABIMBAETCS K BBHITIOJIHEHHUIO 00Jiee CII0KHOM 3aJayi -
IOUIIIIOMHOTO ITPOEKTUPOBaHMsI. KypcoBoe MpOeKTUPOBaHKE IOMXKHO TaKXkKe IPUBUBATh
CTyIeHTaM HaBBLIKY ITPOM3BOACTBA PACYETOB, COCTABJIEHUS TEXHUKO-3KOHOMUYECKUX
3aIMCOK.

KypcoBo# IpOeKT AOJI2KEeH COCTOSATh U3 rpadudeCcKoi YacTHU ¥ PacyeTHO-
00BSICHUTENTbHOM 3anmucKu. ['paduyeckuit MaTepra JOJXKeH OBITh BLITOTHEH C YYETOM
tpeboBanuit ECKJI. B mosicCHUTENbHOW 3alIMCKe OOJIXKHEI OBITh 000CHOBAHH BCE



TeXHUYEeCKHUe PelleHus: U IPeaCcTaBIeHbl pacyeThl, TOATBePXKAAolIe ITPaBUIbHOCTD
BEIOOpA.

9Tu 060CHOBaHUS IIPOEKTa MOTYT OBITH NTPENCTABIEHH B BUle CPABHUTEIIHHBIX
XapaKTePUCTHUK BEIOPAHHOIO PeIIeHHs C APYTMMH UMEIOIIUMUCS UM BO3MOXHEIMU
BapHaHTaMM, II0Ka30M UX ITPEUMYIIECTB ¥ IIPOCTOTH U3TOTOBIEHUS Ha CYIIECTBYIOIIEM
o0opynoBaHMUM, yOOoOCTBa 9KCIIyaTallul, PEMOHTA U TEXHUKU 0€30MMaCHOCTHA PadOTHI.

M3noxeHue MOSICHUTENTbHON 3alIMCKU IOI2KHO OBITh TEXHUYECKU TPAaMOTHBIM, YETKUM
Y CXKaThIM.

Tab6muma 10

Ne
n/n

1

Tema KypcoBOro mnpoekra (pa6orsi)

OnpeneneHre reOMeTPUYECKHUX PA3MEPOB, XapaKTEPUCTHUK HAIIPaBI€HHOCTH U IIOJIOCH
yactoT OAP

10. CamocTosiTe;IbHasi padoTa

Ounas popMa o0yueHUs

Tabnumna 11
o | Homep o Bcero
CopepzxkaHHe CAaMOCTOSATEILHOH PadOTHI ®opMa KOHTPOJIA

1/ [pa3faeia) JacoB
1 1 H3yuyenue paspgena. [IogroToBka K 3aHATHUIO Konnoksuym 2
2 2 W3yuyenue pasgena. [IogroToBka K 3aHATHIO Konnoksuym 4
3 3 H3yuyenue pasgena. [IogrotToBka K 3aHATHUIO Konnoksuym 4
4 4 W3yuyenue pasgena. [IogroToBka K 3aHATHIO Konnoksuym 4
5 5 W3yueHue pa3pena. [IoogroToBka K 3aHATUIO Konnoksuym 4
6 6 W3yuyenue paspgena. [IogroToBka K 3aHATHUIO Konnoksuym 4
7 7 W3yuyenue paspgena. [IogroToBka K 3aHATHUIO Konnoksuym 4
8 8 W3yuyenue paspgena. [IogroToska K 3aHATHUIO Konnoksuym 4
9 9 W3yuyenue paspgena. [IogroToska K 3aHATHUIO Konnoksuym 4
10 10 W3yuenuve paspgena. [IogroToska K 3aHATHUIO Konnoksuym 4
11 11 W3yuenuve paspgena. [logroToska K 3aHATHIO Konnoksuym 4
12 12 W3yuenuve paspgena. [Iogrotoska K 3aHATHUIO Konnoksuym 4
13 13 W3yuenue paspgena. [IogroToska K 3aHATHIO Konnoksuym 4
Htoro:| 50

11. IlepeyeHb yueOHO-METOTHIECKOT0 00€CIIeYeHHUsI I/IsT CAMOCTOSATE TbHOH

padoThI 00YUAIONIHXCSI IO THCIHUIITHHE

II71s1 caMOCTOsITEeTbHOM pabOTHI 110 AUCIUIININHE PEKOMEHIOBaHO Clenyoilee yueOHo-
MEeTOANYECKOe o0ecreyeHue:
[TonoxkeHue 0 caMOCTOSATeNbHOM paboTe cTyneHToB B CaHKT-IleTepOyprckom

rOCyIapCTBEHHOM YHHUBEDPCUTETE TeIeKOMMyHUKauui uM. mpod. M.A. bonu-bpyeBuua;
- PeKOMeHOBaHHAas OCHOBHASA U OOIOIHUTENIbHAS IUTEPATYPa;
- KOHCIIEKT 3aHSTUM 10 OUCIHUTIINHE;
- ClTIadfbI-TIpe3eHTallil U APYTrOM MEeTOOUYECKUM MaTepraJl, UCII0Ib3yeMBIM Ha 3aHATULX;
- MeTOIUYEeCKHe PEKOMEH[IAIIMH 10 ITOATOTOBKE MUCbMEHHEIX PaboT, TpeOOBaHUS K UX
comepxkaHuio u opopMmienuio (pedepar, acce, KOHTpoIbHas paboTa) ;
(hOH[HI OIIEHOYHBIX CPEJICTB;
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- MeTOIMYEeCKHe YKa3aHUS K BHIITOTHEHUIO 1a00paTOPHEIX PabOT [ CTYIEHTOB;
- MeTOfWYeCKre PEKOMEeH/AIMH 110 TOATOTOBKE U 3allluTe KypCOBOU PabOTH (ITPOEKTa).

12. ®oHJ OLI€HOYHBIX CPEICTB [IIs1 MPOBEIeHUsI IPOMEXKYTOYHOH aTTeCTalluH
00y4Jaromuxcs

®OoHJ OIIEHOYHHIX CPeNCTB pa3pabaThiBAETCS B COOTBETCTBUU C JIOKAJIbHBIM aKTOM
yHuBepcuteta "[lonoxeHune o GOHME OLIEHOUYHHIX CPEACTB" U ABISETCS MPHUIIOKEHUEM

([Tpunoxenue A) K pabouelt mporpaMMe OUCIUTIINHEL

®oHI OIEHOYHHBIX CpPENCTB [OJid IPOBEOEHUSA NPOMEXYTOYHOU aTTecTaluu
00y4YalolIuXCcsl 10 OUCIUIINIMHE BKIIOYaeT B cebs:

- IlepeyeHb KOMIIETEHLIUH C yKa3aHUEM 3TaNoB UX GOPMUPOBAHUS B IIPOIIECCE OCBOEHUS
00pa30BaTeIbHOM TPOTPaMMBI;

- OIIMCaHMe II0Ka3aTejlel U KPUTEPUEB OLIEHUBaHUSI KOMIIETEHLIMM Ha Pa3/IMYHBIX 3Talax
¥xX (OPMUPOBaHUS, ONIMCaHKE IIKal OLleHUBAHUS;

- TUTIOBHIE KOHTPOJIbHBIE 3a[jaHus UM HHBIE MaTepHuabl, He00OXO[UMbIE [IJIST OLeHKU
3HaHWM, YMEHNY, HAaBBIKOB U (MJIM) OIBITA AESATEIbHOCTH, XapaKTePU3YIOIIUX JTaIlbI
(dhopMupoBaHUS KOMIIETEHIIAN B IIPOLIECCE OCBOEHUST 00pa30BaTeIbHOM ITPOTPaMMEb;

- METOOMYECKHe MaTepualibl, ONpeaessollye IpoLenyphl OlleHUBaHU 3HaHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA AEeATETbHOCTH, XapaKTEePU3YIOIIUX 9Tallbl (GOPMUPOBAHUS
KOMIIETEHIIUM.

[ KaXX[moro pe3ybTaTa 00y4eHUs 0 AUCHUIIIKNHE ONpPEensioTCsa IoKa3aTeNlu U

KPUTEPHUU OIeHKHM CHOPMHPOBAHHOCTH KOMIIETEHIMM Ha Pa3/IMYHBEIX 3TamaX HX

dbopMupoBaHus, IIKAB U MPOLEAYyPHl OLleHWBaHUS.

13. IlepeyeHb OCHOBHOH H [IOIOTHHUTEILHOH JIHTEPATyPhbl, HEOOXOTUMOM [IJIsI
OCBOEHHSI THCIHIITHHBI

13.1. OcHOBHas nuTEpaTypa:

1. Comos, A. M.

AHTeHHO-(pUEPHbIE YCTPOUCTBA : [ONeKTPOHHEIM pecypc] : yuebHoe mocobue / A. M.
Cowmos, B. B. Crapoctus, P. B. KabeTos. - M. : T'opsguas nuaus-Tenekom, 2017. - 404 c.

: uit. - URL: http://ibooks.ru/reading.php?productid=334037. - ISBN 978-5-9912-0152-0
: b. 1.

2. baueBckuii, AnTOH CepreeBud. PacnpocTpaHeHre PafrOBOIH U aHTEHHO-QUOEpHbIE
yCTpoMcTBa : yuebHoe mocobue / A. C. baueBckuii, A. A. [llatanos, B. A. [llaTanoza ;
pen.: B. B. [TaTkos, A. B. fdctpebeoB ; PemepanbHOe areHTCTBO CBSI3U, PemepanbpHOe
rocyoapCcTBeHHOe 00pa3oBaTeIbHOE OI0[IXKETHOE YUpeKIeHre BLICIIETO
npodeccruoHanbHOro oopa3oBaHus "CaHKT-IleTepOyprckuil rocyqapCTBEHHBIN
VHUBEPCUTET TeIeKOMMYHUKaIni uM. mpod. M. A. bonu-bpyesuua". - CII6. : CII6'YT.
Y. 1 : PacripocTpaHeHue 371€KTPOMarHUTHHIX BOJIH ¥ aHTEHHO-(PUIEPHbIE YCTPOUCTBA B
crucTeMax jla3epHou cBsisu. - 2014. - 155 c. : un., tabn. - ISBN 978-5-89160-110-9 :
934.79 p.

3. Manperns, A. E.
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PacnpocTpaHeHue paflioBOIH : [DNeKTPOHHBIHM pecypc] : yuebHoe nmocobue / A.E.
Manpens, B.A. 3amoTpunckui. - Tomck : TYCVYP, 2012. - 163 c. : un. - URL:
http://ibooks.ru/reading.php?productid=27952. - ISBN TUSURO025 : b. 1.

. bokos, JI. A.

OneKTpoouHAMHUKa U PACIpOCTPpaHeHNe PAMOBOJIH : [IJIeKTPOHHEIN pecypc] : yueOHOoe
nmocobue / JI. A. Bokos, B. A. 3amotpunckuii, A. E. Maupgens. - M. : TYCYP, 2013. - 410
c. - URL: https://e.lanbook.com/book/110405. - ISBN 978-5-86889-578-4 : b. 11. Kuura
u3 Komnekuu TYCYP - UHXKeHepHO-TeXHUYECKHE HayKH . - [B. M. : 6. u.]. -
https://e.lanbook.com/book/4950

. Kocapes, Anekcaunp BacunreBud. PacnpocTpaHeHre pagrioBOIH U aHTEHHO-PUOEpHbIE
yCTpoMCTBa : yueOHoe mocobue : B 2 4. / A. B. Kocapes, P. B. CmupHoB ; peir.: O. IO.
[InatoHoB, B. M. Yctumenko ; ®enep. areHTCTBO CBSA3U, PemepanbHoe
rocyoapCTBeHHOe 010/KeTHOe 00pa30BaTe/IbHOE YUpeXkIeHre BLICIIero 06pa30oBaHus
"CaHKT-IleTepOyprckuii rocygapCTBeHHbIM YHUBEPCUTET TEJIEKOMMYHHUKAIINN UM.
npod. M. A. bouu-Bpyesuua". - CI16. : CII6GI'VT. Y. 1. - 2019. - 86 c. - 481.50 p.

. PacnpocTpaHneHne pafiiOBOIH ¥ aHTeHHO-QUOePHEIE YCTPOKCTBA : y4eOHOe 1mocobue : B
2 4./ B. B. [Imutpuesa [u ap.] ; peu.: O. FO. IInatonos, C. A. lllmak ; ®emep. areHTCTBO
cBa3u, PefiepanbHOE TOCyIapCTBEHHOE OI0IKETHOE 00pa3oBaTeNbHOE YUpekKIeHe
BhICIIero oopa3oBanus "CaHKT-[IeTepOyprcKuit rocymapCTBEHHBIN YHUBEPCUTET
TeleKOMMYHUKalxii uM. mpod. M. A. bornu-bpyesuua". - CII6. : CII6T'YT. Y. 2. - 2019. -
90 c. - 465.47 p.

13.2. [JononHUTENbHAS IUTEPaTypa:

. YepeHkosa, E. JI.

PacnpocTtpaneHue pagroBonH : yued. ans By3oB / E. JI. Yepenkosa, O. B. YepHHIIIOB. -
M. : Paguo u cBs3b, 1984. - 271 c. : un. - bubnuorp.: ¢. 265-266. - [Ipeam. ykas.: c. 266-
268. - (B mep.) : 0.95 p. - TEKCT : HEIOCPEOCTBEHHLIM.

. PacnpocTpaHeHne pafiiOBOIH ¥ aHTeHHO-QUOepHEIEe YCTPOKCTBA : y4eOHUK / B. B.
Kamenes [u op.] ; pen. B. B. Kamenes ; BoenHast akagemus cBs3u. - CI16. : BAC, 2007. -
260 c. : un, Tabmu. - bubnuorp. : c. 256. - 264.00 p. - TeKCT : HETIOCPENCTBEHHLIM.

. AHTeHHH U paclIpoCTpaHeHue PAaguOBOJIH : [DJIEKTPOHHBEIM pecypc] : METOIUYECKHE
yKa3aHus K nabopatopHeM pabotam / T. I'. Bynymesa [u ap.] ; peu. B. H. 2Kemuyros ;
denepanbHOE areHTCTBO CBA3U, PemepanbHOE rOCyJapcTBeHHOE 00pa30BaTeIbHOE
O10[I2KEeTHOE yupexk[eHre BLICIIero mpodeccroHanbHOro oopa3oBanus "CaHKT-
[TeTepOyprckui rocyilapCTBEHHbIN YHUBEPCUTET TEIEKOMMYHUKAIMK UM. Ipod. M. A.
Bonu-bpyesuya". - CII6. : CII6I'YT, 2011. - 36 c. : un, tabmn. - 15.75 p.

. PacnpocTpaHneHue pamroBoiH : yueOHoe mocobue / aBT., pen. O. M. fAkosnes [u Op.]. -
M. : JIEHAH], 2017. - 496 c. : un. - ISBN 978-5-9710-4552-6 : 468.00 p. - TekcrT :

HEIOCPEeNCTBEHHBIN.

. PacnpocTpaneHnue paguoBOIH M aHTEeHHO-PUOEPHLIE YCTPOUCTBA : [ONEeKTPOHHBIM
pecypc] : yuebHO-MeToguuecKoe oco0Kre 10 BHITOTHEeHHUIO TabopaTopHbIX padoT / A. B.
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Kocapes [u op.]. ; peu. B. M. Yctumenko ; ®emepanbHOe areHTCTBO CBSI3H,
denepanbHOE TOCYOapCTBEHHOE OI0[I2KEeTHOE 00pa30BaTeNbHOE YUpeXKAeHNEe BLICIIETO
obpa3oBanus "CaHKT-IleTepOyprckuii rocyqapCTBeHHBIM YHUBEPCUTET
TeleKOMMYHUKalnii uM. mpod. M. A. bonu-bpyesuua". - CII6. : CII6I'YT, 2019. - 67 c. :
ui, tabm. - 593.10 p.

6. JIukoHueB, Anekcer Hukonaesuy.
PacrnipocTpaHeHmne pagrOBOJIH U aHTEHHO-(PUAEPHBIE YCTPOUCTBA : [ONEeKTPOHHBIM
pecypc] : TepMuHONIOTUYecKuy ciaoBapk. A - O / A. H. Jlukonnes, K. O. KoposuH ; per.
C. JI. ®emopoB ; PenepanbHoe areHTCTBO cBs3u, C.-[leTepO. roc. yH-T
TeleKOMMYHUKalxii uM. mpod. M. A. bonu-bpyesuua. - CII0. : CII6I'YT, 2019. - 64 c. -
826.10 p.

7. KoposuH, KoHcTauTuH Onerosudy.
PacrnipocTpaHeHmne pagrOBOJIH U aHTEHHO-(PUAEPHBIE YCTPOUCTBA : [ONEeKTPOHHBIM
pecypc] : Tepmunonorudeckuu ciuosaps I1 - 4/ K. O. KoposuH, A. H. JIukoH11EB ; peL.
C. JI. ®emopoB ; PenepanbHoe areHTCTBO cBs3u, C.-[leTepO. roc. yH-T
TeleKOMMYHUKalxii uM. mpod. M. A. boru-bpyesuua. - CII0. : CII6I'YT, 2020. - 61 c. -
826.10 p.

14. IlepeyeHsb pecypcoB HH(POPMAIHOHHO-TEIeKOMMYHHUKAIIHOHHOH CE€TH
«AHTEepHEeT»

- www.sut.ru
- lib.spbgut.ru/jirbis2 spbgut

15. IlepeyeHb HHPOPMAITHOHHBIX TEXHOIOTHH, HCIOIL3YEeMBbIX IPH
OCYIIIeCTB/IEHHH 00pa30BaTe/ILHOT0 MPOIlecca M0 THCHHIUIHHE (MOIYITIO),
BKJII0OYasi IepeYyeHb MPOrpaMMHOro odecnedyeHuss 1 HHGPOPMaITHOHHBIX
CIIPaBOYHBIX CHCTEM.

15.1. ITporpamMMHOe obecrieyeHne QUCIUILINHEIL:

- MATLAB v.7.11.0.584 (R2010b)

- Open Office

- ADY-02-16

- [Iporpamma ynpasnenus Graphit P2M Bepcus 2.3.7
15.2. UHpOpMallOHHO-CIIPABOYHEIE CUCTEMBI:

- 9BbC iBooks (https://ibooks.ru)
- 9BC Jlans (https://e.lanbook.com/)
- OBC CII6I'YT (http://lib.spbgut.ru)

16. MeTomuuecKHe YKa3aHHUS IS 00yJalONIUXCS 10 OCBOEHHUIO TUCIIHIITHHBI

15.1. HHaHI/IpOBaHI/Ie N OpraHU3allusd BPEMEHH, Heo0X0OuMOTO0 MOJIs N3yUYEHUA
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IUCLUATITAHEL

BaXHBIM YCJIOBHEM YCIEIIHOTO OCBOEHHS OUCLUUIIIMHE «PacmpocTpaHeHUe
PaguoBOJIH ¥ aHTEHHO-(QUIEePHBIE YCTPOMCTBa» SIBISETCS CO3[MaHKUe CHCTEMH ITPABUILHOU
OpraHU3alliy TPy[a, NMO3BOJAIONIEN pacupefenuTh yuebHYy0 HAarpy3Ky paBHOMEPHO B
COOTBETCTBHUY C rpadukoM 06pa30oBaTeILHOTO IIpoliecca. BobIIyio MOMOIIL B 3TOM MOXKET
OKa3aTh COCTaBJIeHUe IJlaHa PabOTH Ha CeMecTp, Mecsdl], Hefelno, JeHb. Ero Hanuuue
TI03BOJIUT IMOOYUHUTL CBOOOAHOE BpeMs LieNsiM y4eOwl, TPyOUTLCS 0ojee YCIEeIIHO U
a¢bdexTBHO. HyXKHO OCYIIECTBISATH CAMOKOHTPOJIb, KOTOPHIYN SBNISETCA HEOOXOIUMBIM
yCIIOBUEM yCIeIHOU yueOnl. Bce 3amanus, BKI04asi BLIHECEHHBIE Ha CaMOCTOSTENIbHYIO
paboTy, peKoMeHOyeTCS BHIIOJHSAThH HEIOCPEACTBEHHO II0CTe COOTBETCTBYIOLIETO
ayIUTOPHOTO 3aHATUS (IEKI[UU, TPAKTAUUYECKOT0 3aHSITUS), YTO CIIOCOOCTBYET Ny4IIeMy
YCBOEHMIO MaTepuasa, 103BOJISeT CBOEBPEMEHHO BBHISIBUTh U YCTPAHUThL «IpOOeskl» B
3HAHUAX, CUCTEMATHU3UPOBATh paHee MPONAEHHBIN MaTepual, Ha eT0 OCHOBE IIPUCTYIIUTD
K OBJIaIeHUIO HOBEIMU 3HAHUSIMU U HaBbIKAMHU.

CuctemMa YHUBEPCUTETCKOT0 00y4eHUSI OCHOBEIBAETCSI Ha palliOHAJIbHOM COYEeTaHUU
HEeCKOJIbKUX BHUIOB y4eOHBIX 3aHATUYN (B IEpPBYI0 odepefnb, JIEKIUNW U IPaKTUUECKUX
3aHsATHUM), paboTa Ha KOTOPBIX 00/agaeT onpeaeeHHON Celn(puKo.

15.2. TlogroToBKa K IEKLUASAM

3HAKOMCTBO C OUCLUIIIMHOU MIPOUCXOAUT yKe Ha IIepPBOM JIEKLUHU, TAe OT CTyHeHTa
TpebyeTcsl He IPOCTO BHUMaHKE, HO M CaMOCTOSITeNIbHOe 0opMyIeHNe KOHCIeKTa. [1pu
paboTe C KOHCIEKTOM JIeKIUi HeoOXOOUMO YYUTHIBATh TOT (GAKTOpP, UTO ONHU JIEKIUU
[alT OTBETHl Ha KOHKPETHBIE BOIIPOCH TEMBI, APYTUE - JIUIIb BHIIBISIOT B3aUMOCBI3U
MeXMy SBIEHUSIMHU, MMOMOTAasl CTYOEHTY IMOHSAThH I'TyOMHHBIE MPOIECCH Pa3BUTUS
M3y4aeMoro IpeaMeTa, KakK B MCTOPUM, TaK U B HACTOSIEE BpPeMs.

KoHCcnekTUpOBaHWE JEeKLUUU - CJO0XKHBIM BUJ BY30BCKOU aymgUTOPHOM paboOTHI,
Ipefnojaralniliuili MHTEHCUBHYI YMCTBEHHYIO [OeATEIbHOCTh CTyHeHTa. KOHCIEeKT
SIBIISIETCS MOJIE3HBIM TOTTIa, KOT[a 3alKiCaHO CaMOe CYIIeCTBEHHOE M CHEeJIaHO 3TO CaMUM
obyuawmumca. He Hago cTpeMuThCcsd 3amnucaTh [OCJIOBHO BCHIO JIeKLIHI0. Takoe
«KOHCIIeKTHPOBaHNEe» MMPUHOCUT OOJIbINEe Bpefa, YeM IMob3hl. LlenecooOpa3Ho BHaudale
IIOHATH OCHOBHYIO MBICJIb, M3JIaraeMyl0 JIEKTOPOM, a 3aTeM 3amnucarh ee. 2KejnaTeabHO
3aMUCh OCYIIECTBASATh Ha OOHOM CTPaHHIle JIHCTa MM OCTaABIIAS OIS, Ha KOTOPBIX
mo3Hee, IPU CAMOCTOSITENIbHOM paboTe C KOHCIIEKTOM, MOXKHO CHeNlaTh [OMOIHUATEIbHBIE
3alKCH, OTMETUThL HEIIOHSITHBIE MECTa.

KoHCIeKT NeKnuu nydilne Ioapa3fesaTh Ha MYyHKTH, cobmiogas KpacHYI0 CTPOKY.
9ToMy B O0onbmIOH cTemeHu OymyT crmocoOCTBOBATh BOMPOCH IIJlaHa JIEKIUH,
pennoXkeHHbBIe IIpenonaBaTensaM. Crnegyet o0paliaTh BHUMaHUEe Ha aKI[€HTHI, BHIBOMOEI,
KOTOpHIE [eflaeT JIEKTOP, OTMedast Hanbosee BaxKHbBIe MOMEHTHI B JIEKIIMOHHOM MaTepuaie
3aMeYaHUSIMU «BaXKHO», «XOPOIIO 3allOMHUTHL» U T.II. MOXKHO fenaTh 3TO U C IOMOILIbIO
Pa3HOIBETHHIX MAapKePOB UJIK PYUYeK, TOOYEePKrBasi TEPMUHEL U ONIPeIeIeHu .

Llenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, ab0peBUaTyp u
cuMBOJI0oB. OOHAKO IIpU [ajibHeHIe paboTe ¢ KOHCIIEKTOM CUMBOJIHI JIy4llle 3aMEeHUTh
OOBIYHBIMU CJIOBaMHU [Jig OBICTPOTO 3PUTENLHOTO BOCHPUSATHS TeKcTa. PaboTas Hap
KOHCIIEKTOM JIeKIH#, Bcerga HeoOX0OuMO HCII0JIb30BaTh HE TOJIBKO Y4eOHUK, HO U Ty
JIATEPATypPy, KOTOPYIO OOIIOJIHUTEIFHO PEKOMEeHA0Ba JeKTop. UMeHHO TaKasl cepbe3Has,
KpomoTnuBasi paboTa C JNEKIMOHHBIM MaTepualoM IO3BOJUT TI'TyOOKO OBIameTh
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TEOPETUYECKUM MaTEPHaAJIOM.

15.3. ITogroToBKa K IpakKTU4ECKUM 3aHATUAM

TmaTenbHOE NMpPOAYMEBaHWE U M3y4YeHUE BOIPOCOB IIJIaHa OCHOBHIBAETCS Ha
nmpopaboTKe MPOMIEHHOr0 MaTepuasa (MaTepuana JIeKIui, MPakKTU4eCKUX 3aHATHH), a
3aTeM u3y4yeHus 00s3aTeNbHOM U [IOMONHUTEIbHON JTUTEPATYPh,, PEKOMEHIOBAHHON K
NAHHOU TeMe.

Pe3ynbTaT Takoi pabOTH HOMXKEH IMPOSBUTHCS B CIIOCOOHOCTH CTyIeHTa CBOOOMHO
OTBETUTh Ha TEOPETUYECKHE BOIPOCH NpPAKTHKyMa, €r0 BHICTYIJIEHWW U y4aCTHUHU B
KOJIJIEKTUBHOM OOCYXKIOEHMH BOMPOCOB M3y4yaeMOM TeMbl, MPABUIbHOM BHIIIOTHEHUHU
IPaKTU4YeCKUX 3aJaHui ¥ KOHTPOJBHBIX PadoT.

Heo0xomuMo MOHUMATh, YTO HEBO3MOXKHO BO BpeMsI ayOUTOPHBIX 3aHATUN U3T0KUTh
BeCh MaTepual KM3-3a JUMHUTA ayOgUTOPHBIX YaCOB, ¥ NpPHU U3YYEHUU OUCLUIMIUHEL
HeIOCTAaTOYHO KOHCIIEKTOB 3aHATHH. [103TOMy camMocTosiTeNbHAs paboTa ¢ yueOHUKaAMU,
y4eOHBIMU TOCOOMSIMHK, HAy4YHOW, CIPaBOYHOW NUTepaTypol, MaTepualaMu
IepUoNNuYecKUX U3maHul u MHTepHeTa sBnseTcs Haubonee 3¢hPEeKTUBHEIM METOOOM
IIOJIy4YEeHUS NOMOJHUTENIbHBIX 3HAaHUW, IT03BOMISET 3HAYUTEIbHO aKTHBU3UPOBATh MIPOLIECC
oBNajieHusT uHPoOpMaluen, crnocodCcTByeT Goyee rIy00KOMY YCBOEHMIO HM3y4aeMOTO
MaTepuana, GopMUpPYET y CTYOEHTOB CBOe OTHOIIEHHE K KOHKPETHOW Ipobieme.

15.4. PekoMeHpmaluu 1o paboTe ¢ TUTEPaATypoOn

Pa6oTy c nuTepaTypoii Ilenecoobpa3Ho HayaTh C U3y4yeHUs oOuKx paboT 1o TeMe, a
TaKXe y4eOHUKOB M yuyeOHBIX mocobuii. [lanee peKOMeHAyeTCs MepeuTu K aHanusy
MOHOrpaduil U cTaTel, paCCMaTPUBAIOIINX OTAENbHEIE aCIeKTHl Ipo0IeM, U3y4aeMbIX B
paMKax Kypca, a Takxke opUIIMaTbHBIX MaTepUaaoB U HEOMyOJIMKOBAHHBIX MOKYMEHTOB
(Hay4HO-UCCeoBaTenbCKue PaboThl, AUCCEPTalliM), B KOTOPHIX MOTYT COAepXKaThCs
OCHOBHBIE BOIIPOCH U3y4aeMOM MPOOIIeMEL.

PaboTy ¢ uCTOYHMKaAMHU HaJO0 HaYyWMHATh C O3HAKOMHUTENILHOTO YTEHHS, T.e.
IIPOCMOTPETH TEKCT, BEIAENASA €r0 CTPYKTYPHbIE e QUHUIIEL. [Ipr 03HAaKOMUTENTHPHOM YTEHUHN
3aKjlafiKaMyd OTMeYaloTCS Te CTPaHHUIb, KOTOphkle TPeOyioT 0ojiee BHUMAaTEJIbHOTO
n3y4yeHus. B 3aBUCUMOCTU OT pe3y/IbTaTOB O3HAKOMUTEJIbHOTO UTEeHUS BHIOMpPAETCs
manbHeUINnU crocod paboThl ¢ UCTOUHMKOM. Ecnu Ojs pa3pelleHUs MOCTaBIeHHOU
3amauu TpebyeTcs u3ydyeHWe HEKOTOPHIX pparMeHTOB TEKCTa, TO MCIIOIb3yeTCS METOI
BHIOOPOYHOTO UyTeHHUs. Eciu B KHUTe HET IoApoOHOro OTjiaBlieHus, ClefyeT o0paTUTh
BHUMaHUeE y4eHUKa Ha IIpeIMeTHbIE U MMEeHHBIEe YKa3aTelu.

M30paHHble (pparMeHTH WM BeCh TEKCT (eClIM OH I[eJIMKOM MMeeT OTHOIIeHHe K
TeMe) TpeOyloT BOYMYHUBOI'0, HETOPOIIJIUBOTO UYTEHMHS C «MBICIIEHHOM ImpopaboTKOim»
MaTepHrasa. Takoe 4TeHUe NpefanosiaraeT BhieNieHne: 1) rimaBHOrO B TEKCTE; 2) OCHOBHBIX
aprymMeHToB; 3) BeIBOOoB. Ocoboe BHUMaHUe cjaefyeT 00paTHUTh Ha TO, BEITEKAET Te3UC U3
apryMeHToB unu HeT. Heo6xoouMo TaKxKe NMpoaHaNIU3UpOBaTh, KakKue U3 yTBEPKAEHUU
aBTOpPa HOCST NpoOIeMaTUYHBIM, TUIOTETUUYECKUHM XapaKTep M YJIOBUTb CKPHITHIE
BOIIPOCHI.

[ToHSITHO, YTO YMeHHe TaKuM 00pa3oM paboTaTh C TEKCTOM MPUXOOUT HaleKo He
cpaldy. Haumnyuymuii cnocob® HayduUThCS BHIAENSATH T'JIaBHOE B TEKCTe, ylIaBIUBaTh
npoOieMaTUYHLIM XapakKTep YTBEPXKIEHUU, NaBaTh OIEHKY aBTOPCKOM MO3ULMHU - 3TO
CpaBHUTEJILHOE UTEHME, B XO[le KOTOPOIr0 CTYOEeHT 3HAKOMUTCS C Pa3IUYHBIMU MHEHUSIMU
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II0 OJHOMY U TOMY XK€ BOIIPOCY, CpaBHMBAET BECOMOCTh ¥ NOKa3aTeIbHOCTh apryMEHTOB

CTOPOH U [ieslaeT BHIBO 0 Haubomnbinel yoemuTeIbHOCTH TOU WM MHOU MO3ULIKH.

Ecnu B nuTepaType BCTPEUYaTCSA Pa3Hble TOUYKU 3PEHUS 10 TOMY UJIM UHOMY BOIIPOCY
13-3a CJIOKHOCTHU IPOIIEAIINX COOLITUM U IIPABOBLIX SIBIIEHUM, HENb3sT UX OTBEPTaTh, HE
pa3obpaBmuchk. [Ipy HaTUYUM PACXOXKOEHUU MeXKOy aBTOpaMu HeoOXOOWMO HaWTHU
palyoHanbHOE 3€ePHO y KaXOOro M3 HUX, YTO MO3BOJIUT T'Iy0Ke YCBOUTH NMpEAMET
n3ydyeHus u 6ojiee KPUTUYHO OIleHWBATh U3ydaeMble BOIPOCH. 3HAKOMSCh C 0COOBIMU
MO3UIUSIMU aBTOPOB, HYKHO ONPENeNATh UX CXO0XKUe CYyKOeHHUs, apT'yMEHTHI, BEHIBOAHL, a
3aTeM CpPaBHMBATh UX MeXIy co00M U MPUMEHSTh U3 HUX Ty, KoTopas 0ojee ybeouTebHa.

CnepyomuM 3TarnoM paboTel ¢ MTUTepPaTyPHBIMUA UCTOYHUKAMU SIBISETCS CO3[aHue
KOHCIIEKTOB, (PUKCHUPYIOIINX OCHOBHLIE TE3UCH W apTyMEHTH. MOXKHO AeNlaTh 3allCH Ha
OTHENbHHIX JINCTAX, KOTOPHE MOTOM JIETKO CHCTEMATH3UPOBATh MO OTHENILHEIM TEMaM
M3y4aeMoro Kypca. [Ipyroi crmocob - 3TO BefleHNe TeEMAaTUYEeCKUX TeTpafei-KOHCIIEKTOB
II0 OMHOM KakKou-nmubo TeMme. bonbinue cnenuanbHble PabOTH MOHOTpPadHUYeCcKOTo
XapakTepa Imenecoodpa3sHO KOHCIIEKTHPOBATb B OTHEJIbHEIX TeTPadsax. 3Mech BaxKHO
BCIIOMHUTB, UYTO KOHCIIEKTHI IIAIIYTCSA Ha OJHOU CTOPOHE JIUCTA, C MOJISIMU U JOCTAaTOYHBIM
IJIsl UCIIPABJIEHUS ¥ PEMapOK MEeXCTPOYHLIM PACCTOSHHEM (3TH IpaBuiIa COOIIOOAI0TCS
15l ynoOCTBa peflakTupoBaHus). EC/M B KOHCIIEKTaX IPUBOOATCS IUTATEL, TO HEIIPEMEHHO
OOIXKHO OBITh HAHO YKa3aHUEe Ha MCTOYHUK (aBTOP, Ha3BaHHUE, BHIXOJIHLIE MaHHBIE, Ne
CTpaHuIlH). BriocnencTeuu 3Ta nHGOPMAIIY MOXKET OBITh MCII0Ib30BaHa IIPU HAllMCAaHUHU
TeKCTa pedepaTra UM APYroro 3aJaHus.

TakuMm o6pa3om, Tpu paboTe C UCTOYHHUKAMU U JIUTEPATyPOUN BaxKHO YMETh:

- COIIOCTaBNIATh, CPaBHUBATH, KIaCCU(MUIIUPOBATh, TPYNIUPOBATh, CUCTEMATHU3UPOBATh
“H(OpPMAIIKIO B COOTBETCTBUY C OIpefeIeHHOM y4eOHO! 3aiauel;

- 0000I11aTh MOJTYYEHHYI0 HMH(POPMAIIXUIO, OIIeHUBAThL IPOCIYIIAHHOE U TPOYUTAHHOE;

- ()mKCHpPOBaTh OCHOBHOE COfiepKaHue co001eHu; GopMyIupoBaTh, YCTHO U IUCHbMEHHO,
OCHOBHYIO HU[IeI0 COOOIEHUS; COCTABISATH IJIaH, GOPMYIMPOBATh TE3UCH;

- TOTOBUTH U IPE3EHTOBaTh Pa3BEPHYThHIE COODIIEHUS THIla NOKIIaaa;

- paboTaTh B pa3HHIX pexXrUMax (MHIUBUAYAJIBHO, B IIape, B IPYIIIE), B3AUMOAENUCTBYS OPYT
C OPyroM;

- II0JIb30BAThCSA PedepPaTUBHBIMYU U CIIPABOYHBIMHU MaTepHUalaMu;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NEUCTBHS CBOUX TOBAPUINEH, 00bEKTHBHO OI[€HWBATh
CBOM [IE€MCTBUS;

- obpalaThCs 3a IOMOIIbIO, MOMOTHUTENbLHEIMU Pa3bsSICHEHUSIMU K IMIPeNnofaBaTerio,
OPYTUM CTyOeHTaM;

- TI0JIb30BAThCSA JIMHTBUCTUYECKOUW UM KOHTEKCTYaJbHOU AOTrafgKoHU, CJIOBapsiMu
PA3NIMYHOTO XapaKTepa, Pa3InYHOr0 poja MofCcKa3KaMH, OIIOPaMM B TEKCTe (KITI0YeBhIe
CJI0Ba, CTPYKTYypa TEeKCTa, IpeABapsouas nHhopManus u ap.);

- HCIIOIb30BaTh IIPU TOBOPEHUM U MHCbMe Iepudpas, CAHOHUMUYHLIE CPENCTBA, CJI0Ba-
OTMCaHUSs OOIIUX MOHSATHM, PA3bsICHEHUS, TPUMEPHI, TOMTKOBAaHUS, «CIIOBOTBOPYECTBO»

- TIOBTOPSITh UJHU Nepedpa3upoBaTh PEIUIUKY co0eceqHUKa B MOATBEPXKIEHUY TOHUMaHUS
ero BLICKa3bIBaHUS UIIA BOIIPOCA;

- 00paTUTHLCS 3a MMOMOIIBLIO K COOeCETHUKY (YTOYHUTD BOIIPOC, TIEPECIIPOCUTE U AP.);

- UCIIOJIb30BaTh MUMHUKY, XKECTH (BOOOIle X B Te€X CIydasix, KOrfa S3bIKOBEIX CPEOCTB HE
XBaTaeT IJIs BEIPaXKeHUs TeX UM UHBIX KOMMYHUKATUBHEIX HAMEPEHUH).
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15.5. [TogroToBka K IpoMeXyTOYHOU aTTeCTAllUU
[Tpu noATrOTOBKE K IPOMEXKYTOYHOM aTTeCTalllU Lie1ecoo0pa3Ho:
- BHUMAaTEJIbHO M3Y4YUTh NI€PeYeHb BOIPOCOB W ONPEHNENuTh, B KaKUX UCTOYHUKAX
HaxXOOsATCSl CBeOeHUs, He0OXOOuMBbIe 71 OTBETa Ha HUX;
- BHUMATEJIbHO IPOYUTATh PEKOMEHIOBAHHYIO JIUTEPATYPY;
- COCTaBUTh KpaTKNe KOHCIIEKTEl OTBETOB (IJIaHEl OTBETOB).

17. MaTrepHa/IbHO-TEXHHYECKOe 00eclieueHHe THCIUIITHHBI

Tabnumna 12
Ne HaumeHoBaHHe clieIHATU3UPOBAHHBIX
o o HanmeHoBaHHE 000PYyI0BaHHSA
n/n ayIUTOPHH U Ta0OpaTOPUH
1 [lekurMOHHasA ayoUTOPUS Aynvo-BUIE0 KOMILJIEKC
AYOUTOPHUU MJIsSI IPOBENEHU I'PYIIIOBLIX 1
2 YAHTOPHH [ p A py Aynro-BUe0 KOMIIJIEKC
MPaKTU4YEeCKUX 3aHSITUHN
3 |KOMIBIOTEPHBIM KJTaCC [IepcoHaNbHBIE KOMIIBIOTEPH
AyoUTOPHS OIS KYPCOBOTO M JUILJIOMHOTO
4 [YRHTODHA I yp a [TepcoHanbHBIE KOMIIBIOTEPHI
MPOEKTHUPOBAHUS
5 |AyguTopus Ojisi CaMOCTOSITeIbHOM PabOTHI KoMIIbIOTEpHas TEXHUKa
6 [YuTanmbpHBIM 3all [TepcoHaIbHBIE KOMIIBIOTEPHI
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